Introduction
Low back pain (LBP) affects 70-85% of the population and is the primary cause of disability and job absence in industrialized countries 1 . Prognosis of persistent LBP is not favorable with over 50% of cases reporting pain after 12 months onset of chronicity 2 , and LBP results in both direct (e.g. costs related to treatment) and indirect costs (e.g. low productivity) to individuals and society 3 . In Australia alone, treatment costs exceed 1 billion Australian dollars a year 4 . Psychosocial factors such as health locus of control and kinesiophobia have been considered as prognostic determinants in LBP [5] [6] [7] . Health locus of control is defined as the individual' s perception of who is responsible for her/his life condition 8 . There are three different types of health locus of control: (i) internal, in which a person believes that he/she is responsible for his/her own condition; (ii) external, in which a person believes that others are responsible for his/her condition; (iii) chance, in which a person believes that his/her condition is determined by luck/chance 8 . People with LBP with higher levels of external locus of control have a poorer prognosis 5 and require greater improvements from active interventions to consider these interventions worthwhile 9 . Often, people with an external health locus of control have difficulties with coping 6 . Perceived coping inefficacy causes distress and may consequently increase pain and decrease function 6 . Cognitive behavior therapy interventions address patients' health locus of control perceptions and coping skills 6 . While cognitive behavior therapy attempts to address health locus of control perceptions, the potential effects of the patient-health care provider relationship on health locus of control have often not been considered. Health care providers' style and beliefs about the condition has been shown to influence patients' perceptions of locus of control 6 , and might increase external beliefs of patients serving as barriers to improve clinical outcomes. A previous study in the United Kingdon 10 found that health care providers' beliefs influence their judgments about what treatment interventions are giving to participants with chronic LBP. Health locus of control therefore would be a potential target within clinical management for health care providers and patients 6 . Patients' beliefs are not often systematically investigated during a patient-health provider relationship 6 and also not consistent among settings. A previous study 8 investigated health locus of control in participants with LBP being treated and found higher scores for external locus of control (28.0 and 25.6 for external and internal subscales, respectively). Not consistent with that, another study 9 investigating health locus of control of participants waiting for treatment found higher scores for internal locus of control (23.7 and 29.0 for external and internal subscales, respectively). These different trends [8] [9] reported for health locus of control of participants being treated and those awaiting treatment for LBP imply that: 1) these two groups might have different levels of locus of control; 2) physical therapists' beliefs would predict higher scores of external locus of control. However, no study compared whether locus of control levels differ between participants with LBP in a patient-health provider relationship and those waiting for treatment. Therefore the aim of this cross-sectional study was to investigate whether there is any difference in health locus of control between patients being treated and those waiting treatment for non-specific chronic LBP. 
Methods

Study design and setting
Participants
Participants of both genders were eligible whether they: 1) presented with symptoms of non-specific LBP; 2) presented with symptom duration of 3 months and over; 3) were between 18 and 60 years old; 4) were being treated or awaiting treatment with a physical therapist for LBP. Participants were considered to be treated when they received at least one physical therapy session for the current episode (treatment group). Those participants awaiting treatment were recruited from waiting lists or from first consultations in which treatment had not commenced (control group). Participants in the control group were recruited irrespective of time waiting for treatment.
Patients with fracture, tumor, infectious or inflammatory diseases of the spine and sciatica were excluded 11 .
Health locus of control outcomes and descriptive data
The Multidimensional Health Locus of Control questionnaire (MHLC) 8 was used to assess health locus of control in both the treatment and control groups. MHLC questionnaire has 18 items and is comprised of internal, external and chance subscales with the score for each subscale ranging from 6 to 36 8 . Pain and disability were collected using the 0 to 10 visual analogue scale 12 and 0 to 24 Roland Morris disability questionnaire 13 , respectively. These tools are valid and reliable (intraclass correlation coefficients ranging from 0.75 to 0.95) 8, [12] [13] [14] [15] . Patient demographic information (gender, age, symptom duration, educational level, marital status and employment status) was also collected.
Procedures
The two groups (treatment and control) completed a descriptive questionnaire, as well as pain and disability questionnaires. The MHLC questionnaire was then completed by participants to investigate health locus of control. Data was collected by the same investigator who was not blinded to group status. Locus of control between the two groups was compared for each individual subscale (internal, external and chance).
Statistical analysis
Power analyses showed that 45 patients in each group would detect a 3-point (SD=5) difference, with 80% power and α of 5%. Sample size calculation was based on previous published data 8 . Considering scores ranging from 6 to 36 for each subscale, the expected difference between groups ranges from 0 to 30 points.
A priori correlation matrix between each health locus of control subscale (i.e. internal, external and chance) and the variables: pain, disability, age, and duration of symptoms identified possible confounders for the differences. These variables were considered because a previous study 8 reported different trends among samples and an association between the clinical outcome disability and health locus of control. Disability presented a fair correlation 16 with the external (r=0.30; p<0.01) and chance (r=0.21; p<0.05) subscales and thus the between-group differences were adjusted for this predictor.
To compare health locus of control between treatment and control groups, multiple linear regression models were built adjusting for differences in disability, considering normal distribution and p<0.05. This was completed by a blinded statistician. Data was described as mean (95% confidence intervals). SPSS software (SPSS Inc., Chicago, IL) version 15.0 was used for analyses.
Results
Characteristics of the sample are presented in Table 1 . One hundred participants (50 being treated and 50 waiting treatment), 72% married and 63% unemployed were recruited. The mean age was 48.8 years (46.6 to 51.1) in the treatment group and 47.8 (45.2 to 50.3) in the control group. The majority of participants was female and had completed at least elementary school (over 70%). Participants reported a long duration of low back pain symptoms (40% of the treatment group and 36% of the control group had symptoms duration for 3 years or more). Participants had low levels of pain (<3 out of 10) and moderate levels of disability (<17 out of 24).
In terms of health locus of control, the control group tended to present higher scores for internal subscale (mean: 27.4; 95%CI: 25.6 to 29.2) than for external (mean: 25.8; 95%CI: 24.2 to 27.4) and chance (mean: 17.9; 95%CI: 15.3 to 20.5) subscales ( Table 2 ). On the other hand, treatment group had lower scores for internalized (mean: 24.7; 95%CI: 22.8 to 26.6) and chance beliefs (mean: 20.2; 95%CI: 18.0 to 22.4) than for externalized beliefs (mean: 29.0; 95%CI: 27.5 to 30.5). Treatment group had significant dominance of externalized beliefs compared to internal locus of control. The difference between external and internal locus of control of the treatment group was 4.3 points favoring external beliefs (95%CI: 1.9 to 6.7). The same was not observed for the control group (1.4 points difference favoring internal locus of control; 95%CI: -4.3 to 1.6).
Between-group comparisons for health locus of control found that the treatment group had higher levels of external health locus of control and lower levels of internal health locus of control than the control group ( values (95% confidence intervals) adjusted for disability were: 2.7 points on possible 30-point difference (0.5 to 4.8) for external locus of control and -2.8 points (-5.4 to -0.1) for internal subscale. No between group difference was found for chance subscale (1.63; -1.8 to 5.0).
Discussion
The present study found differences in perceived health locus of control between participants being treated for chronic non-specific LBP compared to participants awaiting treatment. Participants in a patient-physical therapist relationship were found to have higher external beliefs and lower internal beliefs than participants awaiting treatment. Although the differences were small (<3 points), these differences are clinically important. As health locus of control is a multidimensional construct comprising three subscales; it is possible that one of these subscales be dominant compared to the others 8 . Our findings revealed that treated participants had dominance of external locus of control (4.3 points difference between external and internal subscales; 95% CI: 1.9 to 6.7). The same was not true for non-treated participants (1.4 points difference favoring internal subscale; 95% CI: -4.3 to 1.6). Hence, participants being treated have higher dominance of external beliefs with lower coping skills. This finding is in agreement with the literature 6 . Our findings show that beliefs of participants being treated are the opposite to guidelines' recommendations for the management of chronic LBP 17, 18 , in which health care providers should empower patients with self-management strategies 19 , giving them a more active role in the treatment process. This study showed that participants with LBP being treated in rehabilitation settings have higher external locus of control beliefs and are therefore more dependent on the health care system, as they prefer passive treatment for the low back symptoms. This passive participation may increase costs of treatment. LBP is a recurrent condition 2 and most passive treatments have only small immediate effects 20 (<20 points improvement on 0-100 scale) with no long-term effect. On the other hand, active treatments empower participation of patients and have been shown to have satisfactory effects on pain and disability in LBP 21, 22 . While active treatments such as exercises and behavioral therapy 21, 22 have similar effects as passive treatments, these active interventions empower patients' participation and decrease costs in persistent episodes 21 . This is desirable for LBP which is considered a chronic condition 2 . Previous evidence 10 has demonstrated that health care providers are aware of LBP guideline recommendations, even though their beliefs influence decision-making during a patient-health care provider relationship. It supports the hypothesis that physical therapists can influence patients' beliefs 6 , and would explain the opposite results of our findings and what the LBP guidelines recommended 17, 18 . Our findings are in agreement with previous studies reporting higher trends for external health locus of control of patients being treated (28.0 and 25.6 for external and internal subscales, respectively) 8 and higher internalized beliefs of those not being treated (23.7 and 29.0 for external and internal subscales, respectively) 9 .
Limitations of this study
This was the first study investigating health locus of control differences between participants with LBP being treated and those awaiting treatment adjusting for possible confounders (i.e. disability). In addition, outcome measures were assessed by valid and reliable tools. Nevertheless, results could be affected by how group allocation was determined and the outcome measures used. Blinding of participants seeking care for LBP that are awaiting treatment or being treated by physical therapists was not possible and the outcome assessor was not blinded. Additionally, the duration of time spent waiting for treatment (control group) and type and duration (treatment group) may be possible confounders. Although the present study did not control for these factors, further investigation should include them. Due to limitation of cross-sectional designs, future longitudinal studies should investigate physical therapists beliefs as predictors for patients' external beliefs and their impact on clinical outcomes.
Conclusions
Health locus of control was found to be different between people with LBP who were receiving treatment and those who were waiting for their treatment to commence. People who were receiving treatment for their LBP had higher external locus of control and lower internal locus of control than people awaiting treatment. Immediate implication of higher external beliefs of participants being treated is that they expect higher effects from active interventions such as exercises 9 . Long-term effects would be lower coping skills for recurrent episodes and higher costs. Further studies should investigate whether physical therapists beliefs during a patient-health care provider relationship predict patients' beliefs and clinical outcomes. If so, strategies to improve physical therapists decision-making should be considered in primary health care.
